fcz% ',Xé USGS U.S. DEPARTMENT OF THE INTERIOR N
4’% ‘ ) U.S. GEOLOGICAL SURVEY R
& science for a changing world 000
<27'1“1220 00" 539000mE (LAKEWEWPMSIE‘ 25' 00" 246 M7 L 48 122922:30" N
46°00/00" < =TT § = pOZ] 46°00'00° CORRELATION OF MAP UNITS#*
. SURFICIAL DEPOSITS
Approximate
age in Ma Alluvial and mass wastage deposits
0 —
af Deposits of
Mount St. Helens Holocene
____________ ] S ’ 7 ; , - - - volcanic center
Al — = - = -.;W—L_.m"_"'»-,u ----- === “ - - Wik, ¢ — / ‘_J o -:'f. / . . 71’ SR - S - PR
5093000mN |7~ / 4 A = y SR : : ¢ o s ; ) = A ===7 . Y 5093 Qt Qls S
- < s \ S | 3 A ~ = S 5 4 ¢ = \ 4 J 2 a1t . | sc
Qa al
Qsa
0.05 — Glacifll QUATERNARY
deposits
Pleistocene
Qao
25 g : TN =S as 7 \. / 7 \ % s > o
{» Py N 7 JERH . v 3 2 / / / 1 \ = g 5 th
Unconformity
BEDROCK
V8240 000 FEET Intrusive rocks
‘ - 5091
Tdic
Tdi Tdid Miocene and
Tdib (or) Oligocene
= Volcanic and sedimentary rocks
509() : ) < : = SO ‘ Qal ‘ Ne—— 7 — : == === = N ! : N 5090 .
S L { ' = s - — = R S NS ey 270 — ezt }Ohgocenc
: ; N ’ : ; Unconformity TERTIARY
7 & - o 1 {{f/ o | e y H \ T : L T B 3 YA - = . - —33.0+0.1
o g/ S ~ f |l 7 = _,.-. ;" W / ’_,1 ’ .\ ‘ \ {(f : : 3 R ‘. = A : \ 3 & o B A N = < 0/.\\ Oligocene
. %u/ﬁ’/ 7 Al WSS N—77 7 =\ = =7 A A=Y/ AT ™R VHLE )./ S e ) e SN / N _ = 57' 30" 33.4+0.4 and Eocene
AN (A=l | 2 / Ay NI\ o e - =~ W0 \ ‘ 350 — Td
e~ \Tha—— M ’{/‘ ‘ 7 A | N ) 7. oy €T .-_‘ 9 9 9 T
7 (4 74 [ il — \ ' N ? ' ) ’ Tdpo®[ 1+
N Ts . e (= e i ‘ A ~ = ; Tt po
5089 f /’/ - \né\;-?-f 2 LSS == N ‘it N/~ : 5089 /( /( /( Tba Tvs
T / S SC NS WS \ Ll 7 3\ A Tib Tiba Tia Eocene
___________________________________________________________ ”7-777,.,,,:,;;_ﬁ.f:jf.}—Zj‘.z'ff,:}.: 7 ; = 2. — - e \ gy = = p ) = == ‘ : o ; ¢ :] Tob
Té AN , e 5 =7 _ Y = TR , : S .
*Age of epoch boundaries from time scale of Berggren and others (1995). “Ar/¥Ar ages shown in Ma from table 2 and Evarts (2004b)
sgg Fre— A\ T RS A A N e 5088
DESCRIPTION OF MAP UNITS widespread presence of quartz-, biotite, and cumming-
tonite-bearing dacite clasts derived from the ancestral
SURFICIAL DEPOSITS volcanic center at Mount St. Helens. Based on weather-
..... ing characteristics, Amboy Drift is correlative with Hay-
""" . Artificial fill (Hol lidated soil d 1 den Creek Drift, which Crandell and Miller (1974) inter-
2 rti 1c(11a ! h(do ocle(:ne)—dUnc.:onsc')ll ated soil, sand, gravel, preted to be the product of the penultimate glaciation in
. — = 4 an Zr.us e rlcl)c use 'prlmarﬁ y to constfruct d amsl m- the Washington Cascade Range. Age poorly known; es-
- ' oz ) pounding small streams in southwest part of quadrangle timates range from about 50 ka to greater than 300 ka
R E Alluvial and mass wastage deposits (Crandell and Miller, 1974; Crandell, 1987; Colman and
5 | 087 3 Qa Alluvium (Holocene and Pleistocene)—Unconsolidated silt, Pierce, 1981; Dethier, 1988, Grigg and Whitlock, 2002,
NS _ : : ‘ . B\ = sand, and gravel along Speelyai, Buncombe Hollow, and Evarts, 2004b); plagioclase f.rom'tephrai))ed geneath till
ey - W  " i st = Cedar Creeks and smaller streams; poorly sorted to well- near crest of Green Mountain yielded “Ar/*Ar age of
/ iy Loz : 7 7 e A B o 1.7 g, \ sorted, crudely stratified to well laminated, locally cross- 250£36 ka (table 2)
’// / : Qt’ ] \ S==ENGS A AN W ’ o = 7 g%/ — e . stratified. Unit includes small alluvial fans along south Qao Outwash—Poorly consolidated pebbly to cobbly gravel
/7/');4/“ S Mg e / 0 ‘ T f >\ \ = - 7 § shore of Lake Merwin and sand that underlies Chelatchie Prairie and semi-con-
’b& N =777 /NS Y| el = . MRV P i R S K| N5 O RN (S s S at Talus deposits (Holocene and Pleistocene)—Unsorted accu- tinuous terrace remnants above ﬂOOdPI.ain o.f'Cedar
s mulations of angular bedrock blocks, some as large as 5 m Cre§k. As thick as 66 m beneath Chelatchu? Prame. De-
g { _ =) Wieve ' &y =N L ___LANDING STRIP _ 4 across. Chiefly rockfall and rock-avalanche deposits. posits moderately weathered, crudely stratified, moder-
g LT3 : , : — = T = = ¢/ / b S ‘ | e : i . R s Largest deposits cover lower parts of glacially steepened atel}f sort.ed to well sorted; commonly weakly cemented
=" " Qao //_;? W% T = il 7 77 e ey o ’ i e — slopes such as the north face of Green Mountain, east face by hmomtf': or clay. Composed mostly Of well-rounded
o \ e NN i ==\ ||| (S a7 _ il _Qao /o A il Py of Dunegan Mountain, south wall of Speelyai Creek val- clasts of diverse volcanic rocks, some with grooved or
e S P W = NI 7 X roliy Vs 7 J . : . . iated surf imil hose i iated till
———"—_"Qae- ( ~ Hil : : & + T & ) ley and south side of Chelatchie Prairie striated surfaces, similar to those in associated till (Qat).
o~ AFCreek O\ I WS O s am INR—  ~  @ e S W S S—F Statien . ) ) L Interpreted as glaciofluvial deposits deposited during
. Qls Landslide deposits (Holocene and Plglstocene?—Dlamlctons retreat of Lewis River glacier in late Pleistocene time.
; Ry of angular bedrock and ((?r) surficial material tr.ansported Terrace surfaces along Cedar Creek near south boun-
) === \ == e o NN ‘ 10/ A ; L= _ ’ - ¢ - | hes down slope en masse. thefly deep-segted, semi-coherent dary of quadrangle are about 90 m higher than Che-
\ ‘ ; = e % / (V2 N, | iy ~~—a ‘ T 2 Y T i A slum.ps and 1ntern.ally disrupted rocks!lde, carthflow, and latchie Prairie and form the north end of south-sloping
-y Jal [ Tba /Z é// )/ /) N2 I ’ . ~ o ; 4 - | % Wy = s 00 , debris-flow depqsﬁs. Man.y mapped slides head at arcuate valley fill that must be somewhat older than outwash to
(2 . —sooda! | | = / W\ T AR )] > ) (bl o . , = _ 'd scars and exhibit subhorizontal tops, bulbous toes, and north
5085 |-k ( _ = ” U N . = A AN T A A T ) _ == ‘ = (| 5085 hummocky, poorly drained surfaces ] ) o
\ . : , Ay W) =\ N W » Py & R f/ ..... = _ - Lak its (Hol Plei Thi Qat Till—Unconsolidated to compact, massive diamicton
= - . y = - ' ; o . ? i . =7 Ty ~2 = > ‘ ‘ ‘ a ef. delpoilts'( o(;)ce;le an.(ll ehst;).cene)—' dln—beéi'dzd lt(o mantling much of map area to elevations as high as
' = L= f v ) . e 7 2 55' 00" 1nely a?“ﬂ?ﬁ ’ifY’SItaa“.lfnﬁgfmﬁe Sa?l» ark- 1850 ft (560 m). As much as 15 m thick; in several pla-
55' 00" | grayhto black, cha y organic EC ..Under 1€ smaf area in ces observed to rest on surface of glacially smoothed
------ ;outhweit ll:arthA mfp ar;a tlat E’ east ;nd40 'dralhned and striated bedrock. Consists of angular to rounded
- _ / }?rg ef ake 21' rleb quadrang ed( Vlal\rts, O? l?)’,te(f. r(t)- clasts up to boulder size, some grooved or striated, dis-
""" : /b’\ : chronofogy, radiocarbon ages, and poficl analysis indicate persed in matrix of sand, silt, and clay; locally includes
=~ 4 £0. i i . e .
= /// 33.4 £0.4Ma these deposits iange 1'n age (frgvnlll'a}ml]l(t 220’030 to atuleast stratified drift, ice-contact deposits, outwash, lake de-
y 53,000 years old (?lnig an ) 1tuoc » 200 ).ISma un- posits, loess, and postglacial colluvium. Unoxidized till
5084 5084 mapli(ed Sutcrogiok 21\/16 be'ds ocally preserfllt akon% gedar light brownish- to bluish-gray. Composed chiefly of di-
| CreeM, shore ot Lake Verwin, and on west flank of Dune- verse volcanic rocks similar to Tertiary rocks of the
gan Mountain western Cascade Range, but locally contains clasts sim-
________ Deposits of Mount St. Helens volcanic center ilar to middle Pleistocene olivine-phyric basalts and ba-
B Deposits of Cougar eruptive stage (Pleistocene)—Complex salti.c andefsites erupted from monogenetic vents in the
_______ assemblage of unconsolidated sand and gravel predomi- Lewis drainage upstream fro_m quadr.angle (Evarts and
' nantly composed of dacitic debris from Mount St. Helens. Ashley, 1990a, 199_1_); conspicuous hght-co_lomd clast
Forms fill at least 70 m thick in valley of Speelyai Creek; of.coarsel.y porphyrltlc quartz-, cummingtonite-, and bi-
thinner deposits locally exposed along shores of Lake otite-bearing dacite of the type erupted from the ances-
: Merwin from Woodland Park eastward, unconformably tral Mount St. Helens volcanic center (Crandell, 1987)
083 | 5 i ]5083 overlying Amboy Drift (Qat and Qao). Consists of poorly are a minor component in some till, especially north of
sorted pebbly to bouldery lahar and lahar-runout deposits Lake Merwin
interbedded with alluvium (Major and Scott, 1988). Most Qmt Drift of Mason Creek (Pleistocene)—Highly weathered,
beds contain clasts of light-colored, coarsely porphyritic reddish-brown, bouldery till and gravel in southwest
quartz-biotite dacite, hornblende-cummingtonite dacite, part of map area. Weathering rinds on aphanitic andesit-
and hypersthene-hornblende dacite similar to that erupted ic clasts as thick as 1 cm or more; some clasts as large
prior to and during the Cougar eruptive stage (M.A. as 8 cm across completely decomposed. Similar to in-
. Clynne, oral communication, 2002), about 21,000-18,000 formal drift of Mason Creek in adjacent Ariel quadran-
| P0000FEET 14C years B.P. (Crandell, 1987). Major and Scott (1988) gle (Evarts, 2004b)
030 B C 5082 obtaiped an age of 22,720+1,400 “C years.B..P. from .char— BEDROCK
coal in alluvium near top of the Speelyai fill, consistent )
with a Cougar age Intrusive rocks
G Deposits of Ape Canyon eruptive stage (Pleisto- Tdi Diorite (Mioceqe and' (or) Ol.igocene)—'Scattere'd smal.l in-
cene)—Unconsolidated sand and gravel consisting largely trusions, chiefly sills, of flflej to medlum-gra'me%d, hght.-
of light-colored, quartz- and biotite-bearing dacite clasts; FO dark-green pyroxene diorite 'fm_d m1cro§1or1te. Unit
exposed along north shore of Lake Merwin west of Wood- includes m.edlum-gramed h¥p1d10morph1c _‘-;’fanulaf
land Park and in dissected terrace near east end of the rolcks and finer gram.ed aphyric and POfPhyfltlc rocks
lake. Overlies Amboy drift (Qat and Qao). At mouth of W_lth pronounced fabrics. Cf)mp.osed of plag19c1ase, au-
710 000 FEET Rock Creek, includes poorly sorted bed probably deposit- gite, hypersthene., and _F_e'Tl oxide accompanied by. less
7 5081000mN ed by debris flow; exposure to west consists of 10-12 m of tba'ln 10 percent interstitial quartz; amyg'dules or miaro-
stratified pebbly pumiceous gravel and sand of alluvial litic ca}vmes loca'lly common. Slight to 1ntepse deuteric
origin (Major and Scott, 1988). Poorly exposed area east alteration to zeolites, carbonates, and clay minerals
of Lake Merwin includes several meters of tephra as well Tdic Diorite of Chelatchie Prairie (Miocene or Oligo-
as sandy alluvium. All clasts in these deposits are derived cene)—Plug-like intrusion of fine- to medium-grained,
from distinctive, coarsely porphyritic, quartz- and biotite- seriate, hypersthene quartz diorite underlying conical
bearing dacite of the kind erupted from Mount St. Helens hill at southwest end of Chelatchie Prairie. Contains
‘ , | 7. 2 WL / = (i during the Ape Canyon eruptive stage (approximately phenocrysts of plagioclase (about 25-30 percent; up to
34 / P : 7 I [/ W 36,000 to 50,000 “C years B.P. according to Crandell, 3 mm long), hypersthene (2-3 percent; 1 mm across),
P N 7 Il \ 100> 4 \ H _ \ ! 45°5030" 1987) and at earlier times (Evarts and others, 2003) and sparse augite (<0.5 percent; 1 mm across), in a
0\122030,.'00“ T s 25 548000mE 120090130" < Glacial deposits coarse-grained 1nte.rgra.nu1ar groundmass of plagioclase,
S IS (YACOLT) Geology mapped by R.C. Evarts, 1998- %, . . . pyroxene and Fe-Ti oxide
6‘3”0 Base from U.S. Geological Survey, Amboy, 17 SCALE 1:24 000 Igoogbgf-slift%q 2y B.H. F;?)igé 1998; Z. Va- Amboy.Drlft. (Plelsto.cene)—Moderately weathered Flll and Tdid Diorite of Dunegan Mountain (Miocene or Oligo-
&\)@ Wash., 1971. ( | s X | MILE in, ; P. Dinterman, glaciofluvial deposits (Mundorff, 1984) characterized by ne)—C 1 il1-Tike(?) intrusi ¢ ite diorit
%Q Universal Transverse Mercator projection, zone 10 EJE == = ; ] = = ] : Digital cartography by P.A. Dinterman weathering profiles about 2 m thick, development of cene _d om;l))ex St _11\46 *) rrasion o al;llglli rorite
¢ % § 1 5 0 | KILOMETER Edited by Theresa Iki weathering rinds 1 to 2 mm thick on aphanitic andesitic czntgrek on gn}::gan Oun:ﬁmf mats511\'/ei1t oc y_li/in?-
2| /5 == : Manuscript approved for publication April clasts in upper part, and, in northern part of map area, cd, dark greenish gray, weathering to fight gray. Medi-
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um- to coarse-grained, seriate to hypidiomorphic granular
rock composed of plagioclase (about 60-65 percent; 1-2
mm across; partly replaced by stilbite and smectite), au-
gite (about 15-20 percent; 0.5-1 mm across), Fe-Ti oxide
(about 3 percent; 0.25 mm across), and interstitial quartz
typically intergrown with fine-grained feldspar (about 15-
20 percent) and enclosing apatite needles

of Buncombe Hollow (Miocene or Oligo-
cene)—Large, multiphase, sill-like intrusion, nearly 150
m thick, of pyroxene diorite and microdiorite exposed on
ridge between Lake Merwin and Buncombe Hollow Creek.
Mostly dark- to medium-gray or greenish-gray, medium-
to fine-grained, porphyritic to seriate rocks composed of
plagioclase (50-60 percent; 1-3 mm long), augite (as much
as 20 percent; 0.5 -1 mm across), hypersthene (0-6 per-
cent; 0.5-1 mm across), olivine (0-3 percent; 0.5 -1 mm
across; totally altered to smectite, serpentine, calcite), and
Fe-Ti oxide (1-2 percent; 0.2-0.5 mm across) with minor
interstitial quartz, smectite, and local traces of brown
hornblende; some phases of intrusion coarser grained,
with crystals of plagioclase as long as 8§ mm and pyroxene
as large as 3 mm across

Intrusive basalt (Eocene)—Dike of olivine-phyric basalt ex-

posed in roadcut along State Route 503 directly west of
Rock Creek; petrographically similar to and possibly feed-
er for nearby flow of olivine-phyric basalt (Tob)

Intrusive basaltic andesite (Eocene)—Several dikes of nearly

aphyric basaltic andesite, as wide as 7 m, exposed in road-
cut along State Route 503 west of mouth of Speelyai
Creek, and a similar dike near mouth of Rock Creek. Con-
tain sparse plagioclase phenocrysts and olivine and augite
microphenocrysts in trachytic to pilotaxitic groundmass

Intrusive andesite (Eocene)—Dike of sparsely porphyritic an-

desite cutting volcaniclastic rocks along south shore of
Lake Merwin. Contains phenocrysts of plagioclase (1.9
percent; 0.5 to 1 mm long), augite (0.5 percent; 0.5 to 1
mm across), and hypersthene (0.2 percent; 0.5 mm long)
and microphenocrysts of Fe-Ti oxide in a microphyric, pi-
lotaxitic groundmass

Volcanic and sedimentary rocks

andesite of Elkhorn Mountain (Oligo-
cene)—Sequence of tholeiitic basaltic andesite and basalt
flows and flow breccia in southern part of quadrangle;
unit extends about 65 km south to Camas (R.C. Evarts, un-
pub. mapping). Flows are dark-gray to brown, porphyritic
to seriate to aphyric, locally columnar-jointed, typically
about 5-8 m thick. Typical porphyritic flows contain phe-
nocrysts and glomerocrysts of weakly zoned plagioclase
(0-45 percent; 1 to 6 mm, locally more than 10 mm long;
variably replaced by zeolites and (or) clay) and olivine
(<3 percent; 0.5 to 1 mm across; commonly partly resor-
bed and surrounded by rinds of granular pyroxene and (or)
magnetite; invariably replaced by some combination of
smectite, hematite, carbonate, serpentine, quartz and kao-
linite). Some flows also contain phenocrysts of augite (<2
percent; 0.5 to 3 mm across) and microphenocrysts of Fe-
Ti oxide; a few also contain phenocrysts of hypersthene,
(<1 percent; 0.5 to 1 mm long). Groundmass consists of
plagioclase, augite, Fe-Ti oxide, and minor to abundant in-
terstitial glass (generally devitrified or replaced by smec-
tite, quartz, or calcite); groundmass textures chiefly inter-
granular to trachytic, less commonly subophitic, interser-
tal, or microphyric. Many flows in unit abundantly plagio-
clase-phyric, as reflected in Al,O; contents greater than 19
wt percent, and have probably accumulated excess feld-
spar. All flows in unit are tholeiitic and relatively poor in
Sr (mostly <320 ppm but higher in plagioclase-accumula-
tive lavas) compared to mafic rocks elsewhere in southern
Washington Cascade Range (Evarts, 2001, 2002, 2004a, b;
R.C. Evarts, unpub. data). Base of unit is slight angular
unconformity; whole-rock “°Ar/*Ar ages of approximately
27 Ma were obtained for unit in Yacolt quadrangle to
south (R.J. Fleck, written commun., 2005)

Andesite (Oligocene and Eocene)—Flows and flow breccia of

medium- to dark-gray, variably vesicular, aphyric to por-
phyritic pyroxene andesite. Unit locally includes small
flows of basaltic andesite and dacite and thin volcaniclas-
tic interbeds. Typical andesite contains phenocrysts of pla-
gioclase (1-35 percent; 1-5 mm long), augite (0-5 percent;
<0.5 to 3 mm across), hypersthene (0-6 percent; <0.5 to 3
mm long), Fe-Ti oxide (<0.5 percent; <0.5 mm across),
and rare altered olivine (<2 percent; as large as 2 mm
across) in an intergranular, intersertal, pilotaxitic, hyalopi-
litic or cryptocrystalline groundmass; some sparsely por-
phyritic andesites lack augite or hypersthene or both. Al-
teration similar in mineralogy and intensity to that descri-
bed for basaltic andesite (Tba)

Basaltic andesite (Oligocene and Eocene)—Flows and flow

breccia of dark-gray to brown, porphyritic to seriate to
aphyric basaltic andesite; unit locally includes minor an-
desite and basalt flows and volcaniclastic rocks too small
or poorly exposed to map. Typical flows contain phenoc-
rysts of plagioclase (0-45 percent; 1-2 mm, rarely to 5 mm
long), olivine (as much as 7 percent; 0.5-2 mm across;
commonly partly resorbed and surrounded by rinds of
granular pyroxene and (or) magnetite; almost invariably
replaced by some combination of smectite, hematite, car-
bonate, serpentine, and quartz; commonly contains minute
inclusions of chromian spinel) and augite (as much as 5
percent; 0.5-3 mm across); some flows lack olivine and
(or) augite phenocrysts; many contain microphenocrysts
of Fe-Ti oxide and a few contain phenocrysts of hyper-
sthene (as much as 2 percent; 0.5-1 mm long). Intergranu-
lar to trachytic groundmass consists of the same minerals
plus minor interstitial glass (mostly altered to smectitic
clay, quartz, or calcite)

Volcaniclastic sedimentary rocks (Oligocene and Eo-

cene)—Diverse assemblage of continental volcaniclastic
rocks of inferred epiclastic origin. Consist of thin- to
thick-bedded, well-sorted to poorly sorted siltstone, sand-
stone, conglomerate, and breccia, all composed of volcan-
ic debris. Locally includes thin beds of pumiceous pyro-
clastic rocks and lava flows too small or poorly exposed to
map. Beds most commonly light green to olive green or
greenish-gray but also white, tan, or brown. Texturally
and compositionally immature; most abundant clasts are
volcanic rocks petrographically similar to interbedded
lava flows and tuffs; other components include plagio-
clase, Fe-Ti oxide, and pyroxene crystals, pumice, vitric
ash, fine-grained dioritic rocks, and plant remains. Inter-
preted as debris eroded from older and penecontemporane-
ous volcanoes and deposited by normal fluvial and lacus-
trine processes in low-lying medial to distal intervolcano
environments. Typically display intense alteration to as-
semblages of clay minerals, zeolites (chiefly heulandite-
clinoptilolite and laumontite), quartz, calcite, hematite, ce-
ladonite

Tuff (Oligocene and Eocene)—Heterogeneous unit composed

of light-green to brown andesitic to rhyolitic tuff, pumice-
and lithic-lapilli tuff, and tuff breccia; very poorly sorted,
matrix-supported, relatively coarse-grained deposits pre-
dominate; inferred to be mostly of pyroclastic-flow and la-
har origin but doubtless includes some airfall tuff and re-
worked debris. As mapped, includes sequences of tuffa-
ceous rocks interbedded with and gradational to subordi-
nate pumice-poor epiclastic sedimentary rocks. Phenoc-
rysts generally constitute less than 10 percent of juvenile
material in tuff, and include plagioclase, augite, hyper-
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sthene, and Fe-Ti oxide, but no quartz, amphibole or bio-
tite. Alteration similar in character to that described for
volcaniclastic sedimentary rocks (Tvs). Tuff in southern
part of quadrangle generally more porphyritic, lithic-poor,
and more densely welded than in most other areas; con-
tains as much as 25 percent rounded and broken phenoc-
rysts of plagioclase as well as minor brown hornblende.
40Ar/®Ar ages of 33.4+0.4 Ma and 33.0+0.1 Ma (table 2)
were obtained from plagioclase in welded tuffs from
southern part of quadrangle

Dacite (Oligocene and Eocene)—Scattered flows and flow

breccia of variably porphyritic dacite; platy, typically
flow-banded, and commonly vesicular; largely restricted
to south half of quadrangle. Contain phenocrysts of pla-
gioclase (5-20 percent; 1-3 mm long) and, in most sam-
ples, hypersthene (1-2 percent; 0.5-1 mm long), and augite
(£2 percent; 0.5-1 mm across), and microphenocrysts of
Fe-Ti oxide (<0.5 percent) in a pilotaxitic, hyalopilitic,
cryptocrystalline, or spherulitic groundmass. Commonly
exhibits minor to pervasive low-temperature alteration,
which imparts green, pink, purple, and brown colors; fine-
grained alteration assemblages include quartz, calcite, al-
bite, clinoptilolite, hematite, montmorillonite, kaolinite,
and titanite

Tuff of Davis Peak, outflow facies (Eocene)—Bed of por-

phyritic, densely welded, dacitic tuff exposed on south
side of Cedar Creek at west edge of map area. As much as
30 m or more thick. Interpreted as outflow facies of pyro-
clastic deposits filling Davis Peak caldera in adjacent
Ariel quadrangle, where an “°Ar/*°Ar age of 35.1+0.3 Ma
was obtained from this unit (Evarts, 2004b)

Olivine basalt (Eocene)—Dark-gray, porphyritic to seriate ba-

salt with olivine as the sole or dominant phenocryst phase.
Olivine phenocrysts (as much as 10 percent; 0.5-3.0 mm
across) partly to completely replaced by smectite + hema-
tite; contain numerous tiny octahedral chromian spinel in-
clusions. Some samples also contain a few plagioclase
phenocrysts. Intergranular to trachytic groundmass com-
posed of plagioclase, augite, Fe-Ti oxide, and interstitial
glass devitrified or altered to smectite; groundmass of one
flow (table 1, no. 1) contains fine-grained phlogopite.
Smectite and zeolite fill irregular microvesicles. Lenticu-
lar exposure, as thick as 150 m, on north slope of Green
Mountain includes abundant brick-red scoriaceous ag-
glomerate

Basalt (Eocene)—Isolated flows of aphyric to porphyritic pla-

gioclase-phyric basalt in northern part of quadrangle. Por-
phyritic flows contain phenocrysts of plagioclase (as much
as 20 percent; 1-3 mm long) and olivine (to 3 percent; 1-3
mm across; contains small inclusions of chromian spinel)
in intergranular to trachytic groundmass of feldspar, au-
gite, Fe-Ti oxide, minor olivine, and interstitial smectite

- Plagioclase-phyric basalt (Eocene)—Flow of distinctive,

37.3+x0.3

®O

46°00'00" K=

45°52'30"

122°30'00"

dark-gray, coarsely and densely porphyritic basalt crop-
ping out on steep valley walls of Speelyai Creek; as much
as 30 m thick and more than 4 km long. Contains abundant
large phenocrysts of plagioclase (15-45 percent; up to 10
mm long) and altered olivine (<0.5 percent; 1-2 mm
across) in coarse-grained intergranular groundmass of
feldspar, pyroxene, Fe-Ti oxide, minor altered olivine, and
interstitial smectite

Contact—Dashed where approximately located; short-dashed

where inferred; dotted where concealed

Fault—Dashed where inferred; dotted where concealed. Ball

and bar on downthrown side. Arrows show relative hori-
zontal movement. o, relative motion toward viewer; x, rel-
ative motion away from viewer

Strike and dip of beds

Strike and dip of compaction foliation in pumiceous lapilli

tuff

Strike and dip of platy parting in lava flows

Sample locality for chemical analysis—See table 1

Sample locality for ‘“’Ar/*Ar age determination and age in

Ma (x1-0 error)—See table 2

Relative motion of faults on cross section—Xx denotes motion

away from viewer; dot denotes motion towards viewer
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Index map
derived from 10-m DEM of the Amboy 7.5' quadrangle and vicinity)

showinfg geographic and cultural features mentioned in text (hillshade image
T
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